Leptospira interrogans serotype patoc exhibited an increasing growth response when cultivated in media containing from 50 to 250 ,ug of sodium oleate per ml. Leptospiral growth in the presence of 250 ,ug of sodium oleate per ml was as good as that in the basal medium which contained 700 Mig of oleic acid (in Tween 80) per ml. When positional isomers of oleic acid (9-octadecenoic acid) were present at a concentration of 200 ,ug/ml, the 2-and 8-isomers were not readily utilized, whereas the 3-, 4-, 6-, 11-, 15-, and 16-isomers gave a growth response equivalent to that of oleic acid, i.e., the 9-isomer. The 5-, 7-, 10-, 12-, 13-, 14-, and 17-isomers of octadecenoic acid induced growth responses which differed in magnitude but were intermediate to those of 2-18:1 and 3-18:1. When 200 Mg of either 2-or 3-octadecenoic acid per ml was added in addition to 200 Mug of 9-18:1 per ml, there was further enhancement of growth above that with 200 MAg of 9-18:1 alone; 400 MAg of 9-18:1 alone per ml inhibited growth of this organism. The growth response of leptospira to octadecenoic acids differed from that of mammalian cells, suggesting the presence of different enzymes in the two systems for the utilization of these substrates.
Recent studies of growth of leptospires have shown that various lipids can substitute for pooled rabbit serum in the basal media (3, 7) . In studying Leptospira icterohaemorrhagiae, Marshall (10) suggested that the lipids in serum were involved in the nutrition of this organism. The utilization of lipids by L. icterohaemorrhagiae was noted by Helprin and Hiatt (6) , who observed increased respiration of the organisms in the presence of certain fatty acids. Oleic acid (9-cisoctadecenoic acid, 9-18:1) was shown by Van Eseltine and Staples (15) to be a growth factor for L. pomona. Vogel and Hutner (16) demonstrated that fatty acid esters promoted the growth of several strains of leptospires. Johnson and Gary (8) reported that maximal growth of L. pomona was obtained in a medium containing an albumin fraction of rabbit serum supplemented with palmitic, margaric, stearic, or oleic acid. Ellinghausen and McCullough (3) employed an oleic acid-albumin medium to promote growth of 14 pathogenic and nonpathogenic leptospires. In later studies, these same authors (4) extracted the oleic acid-albumin complex with ether to obtain a lipid fraction and an albumin fraction; neither fraction alone supported the growth of the organism, but when they were recombined they showed growth-promoting activity equal to that of the original material. Tween 80 plus bovine albumin could also substitute for the oleic acid-albumin complex (4) . Several investigators have used a serum-free medium for leptospiral growth, but not necessarily a fully defined system (3, 6, 9, 11, 13, 14, 16 (17) . Stock cultures of serotype patoc were maintained at 30 C in the medium of Johnson and Harris (9) , which is a modification of the medium of Ellinghausen and McCullough (4) .
Chemical reagents. The cis-octadecenoic acids 2-18:1 through 17-18:1 were synthesized by Gunstone and Ismail (5) and were shown to be pure compounds by mass spectrophotometry, ozonolysis, and gas chromatography. Lipid-poor bovine albumin fraction V was obtained from Pentex Inc. (Kankakee, Ill.). Tween 80 was obtained from Atlas Chemical Co. (Wilmington, Del.). All other reagents were analytical reagent grade from various chemical suppliers. The octadecenoic acids were sterilized under nitrogen at 121 C for 15 min in sealed ampoules which were opened aseptically. The acids were converted to the sodium salts by adding a molar equivalent of sterile 0.1 N NaOH while agitating them on a Vortex mixer.
Cultivation media. A stock solution of bovine albumin (200 mg/ml) dissolved in distilled water was filtered through a membrane filter (0.45 um; Millipore Corp., Bedford, Mass.). Test media were prepared aseptically by adding the desired amounts of the sterile sodium salts of the fatty acids to bovine albumin (final concentration, 10 mg/ml). These mixtures were added to the sterile basal medium of Johnson and Harris (9), pH 7.4, without the presence of Tween 80. The media were distributed in 3-mI volumes into sterile optically matched screw-cap tubes (13 X 100 mm). Triplicate tubes of each medium were inoculated with 0.03 ml of a 7-day stock culture of serotype patoc per tube, which was equivalent to approximately 6 X 106 organisms per tube.
Measurement of growth. The contents of the tubes were stirred on a Vortex mixer. Growth was measured at 420 nm on a Bausch & Lomb Spectronic-20 colorimeter with an uninoculated tube of each medium adjusted to 0.0 optical density as a control. The tubes were incubated at 30 C for 5 to 7 Ag of 9-18:1 per ml was substituted for Tween 80 in the basal medium, the growth of the lepto- (Fig. 4) completely inhibited growth of the organism. Figure 2 illustrates the growth response of serotype patoc to several of the isomers of oleic acid present at a concentration of 200 ,ug/ml during a 7-day observation period. The 2-18:1 isomer promoted very little additional growth, whereas 3-18:1 and 9-18:1 gave a maximal response and the other isomers produced an intermediate level of growth. Maximal growth in the presence of any isomer occurred in 48 to 72 hr (Fig. 2) . Regardless of the concentration of any isomer present, peak growth occurred at about 72 hr, resembling the data illustrated in Fig. 1 . At 72 hr of incubation, the growth of serotype patoc, in the presence of various isomers, increased with higher concentrations of the substrates, but not necessarily in direct proportion to the concentration (Fig. 3) .
A summary of growth responses of serotype patoc at 72 hr in the presence of all isomers of 18:1 in concentrations of 50 to 200 Ag/ml is illustrated in Fig. 3 . The incubation time of 72 hr was selected because optimal optical density was J. BACrERJOL. 
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The isomers 5-, 7-, 9-, 10-, 12-, 13-, 14 isomers was stimulatory, suggesting that the total fatty acid concentration was not the in- In the latter system, the 3-and the 17-18:1 were strongly inhibitory, and compounds having ethylenic bonds in central positions were all stimulatory for growth of the cells. The difference between the present observations in a microbial system and those of the mammalian system may reflect differences in the enzymes present, but further investigation is necessary to elucidate this point.
Apparently 200 ,ug of 2-18:1 per ml, which is normally not utilized, does not inhibit the utilization of 9-18:1 by serotype patoc. However, 9-18:1 plus 2-18:1 increases the yield of the organism above the level induced by 9-18:1 alone. Though 400 jig of 9-18:1 is inhibitory to growth, 200 ,ug of 9-18:1 plus 200 jig of 2-18:1 is not toxic to the organism, suggesting that two different enzyme systems are affected.
Tween 80, which contains about 700 Mug of oleic acid in the concentration used in this system (1), stimulates growth of the organism, whereas 400 MAg of sodium oleate is toxic. It is not known whether Tween 80 releases fatty acids slowly, so that toxic levels of free fatty acids are prevented from accumulating.
Bovine albumin alone permitted the leptospire to increase in growth about 10-fold before a plateau in growth was observed. This growth is probably due to the contamination of 1 to 2% of a mixture of fatty acids present in the bovine albumin. The growth response in the presence of several isomeric octadecenoic acids was one log higher than that observed in basal medium. Recently, a commercial preparation of bovine albumin, supposedly free from fatty acid contamination, was made available to us. This preparation may allow further magnification of the results reported.
Although these studies were performed with a nonparasitic leptospire, there is a possibility that these compounds could be used for chemotherapy of 
